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(54) System for discriminating optical discs 

(57) A laser beam is focused at positions on an oplf- 
cal axis of the optk^al pk^p (22) by a focusing device 
(29) tor discriminating discs which are different in thick- 
ness. The focusing devfce (29. 30) is moved along the 
optical axis. A photodetector is provWed for receiving a 
laser beam reflected from the disc and for producing a 

HG.1 



focus error signal. A detector is provkieci lor detci^ting 
the difference between the focus error signals, caused 
the difference in thidoiess of the discs and the differ- 
ence in focal point of the laser beam/ thea^ disctimt- 
nating the kind of the dsc. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an optical disc dis- s 
criminating system In an optical disc player for discrimi- 
nating various kinds of optical discs such as CD and 
DVD (Digital Video Disc or Digital Versatile Disc). 

A compatiljle single optical disc player which is 
capable of reproducing a CD (compact disc) and a LD io 
(laser disc) has been popular. Since the thickness of the 
CD and the LD from the rear surface to the recording 
surface is the same (1.2 mm), it is possible to use an 
optical pickup in which a laser beam is focused on a 
focal point for reproducing both of the CD arid the LD. is 

In order to disaiminate the kind of the disc nrx)unted , 
on the player, the diameter of the disc is detected for 
discriminating the CD a the video disc. 

Recently, the DVD having a high recording density 
has been developed. Although the thickness of the CD 20 
from the suriace to the recording surface is 1 .2 mm. the 
thickness of the DVD is about 0.6 mm. However, the 
principle of a reading system of recording pits of the 
DVD is the same as that of the CD. Therefore, a compat- 
ible single optical disc player which is capable of repro- 2S 
ducing the CD and the DVD has greatly beeri proposed. 

In such a compatible CD/DVD player, in order to 
properly focus the beam for reading the information on 
the recording surface of the disc, two types of lenses are 
provided, each having a focal length suitaWelor a thick- so 
ness of a corresponding disc As another type of the 
conpatible CD/DVD player, a double focus lens using a 
hologram element is provided. • 

Rg. 8a shows an optical pfckup having a double 
focus lens using a hologram element (diffraction grat- 35 

ing). _ ^ 

The double focus lens conprises a dWraclion grat- 
ing 13, an objective lens 1 1 disposed on the same opti- 
cal path, and a collimator lens 14. A beam of light is 
paralleled by the collimator lens 14 and divided into 40 
three spectral beams of 0 order spectrum (having a 90 
diffraction angle) and ±1 order spectrum by the diffrac- 
tion ^ting 13 (-1 order spectnmi is not shown). Since 
focal lengths of the 0 order spectrum and the +1 oider 
spectrum are different from each other, each of the 0 45 
order spectrum (hereinafter called zero-order spectrum) 
and the +1 order spectrum (hereinafter called first-order 
spectrum) is focused on a different position off the same 
line. 

Concretely, the zero-order spectrum is properly so 
focused on the recording suriace of the DVD. while the 
first-order spectrum is property focused on the record- 
ing surface of the CD. 

In operation, when the pfckup is gradually moved 
away from the disc, the recording surface is irradiated 55 
with the zero-ader spectrum first A four-divided photo- 
detedor provided in the pickip (not shown) produces an 
S-shaped signal as a focus enror signal. When the 
pickup is further moved away, the first-order spectrum 



reflected from the disc passes an optical path of the 
zero-order spectrum, thereby forming a pseudo spec- 
trum. Thus, a pseudo S-shaped signal of the pseudo 
spectrumiis produced. Rnafly. an S-shaped signal of the 
first-order spectrum is produced as a focus error signal. 

Rg. ab shows S shaped signals of the correspond- 
ing zero-Older spectrum, pseudo spectrum, and first- 
order spedrum with respect to the movements of the 
double focus lens of Rg. 8a. The spectral ratio of the 
zero -order spectrum and the f irst-order spectrum is set 
to1:1. 

As aforementioned, the zei-o-order spectrum 
achieves tie optimum focus on the DVD, while the first- 
order spectrum achieves the optimum focus on the CD. 
If the amount of the S-shaped signal by the zero-order 
spectrum on the DVD is 100%, the Einount of the signal 
correspofmSng to the CD is small, lees than 100%. Sim- 
ilarly, if the amount of the S-shaped signal by the first- 
order spectrum on the CD is 100%, Ihe anrwunt of the 
signal conesponding to the DVD is small, less than 
1 00%. TtM«, In the double focus lens^ the amplitudes of 
the respective focus error signals are different from 
each olhet The ratio of zero-order spectrum to first - 
order spectrum of the DVD. name?y zero-order spec- 
trum / f lrs*order spectrum is larger tran the ratio of zero 
-order spedrun to first-order spectrum of the CD, that is 
zero-order spectrum / first-order spectum. 

In the compatWe CD/DVD p!GS^. a fbcus servo 
control system is provkled for ea^ii cfisc. In a focus 
servo confcol, the pickup is vertically moved against the 
disc, and a focus error (FE) signal is produced for 
detecting a proper focal point for focusing in. However, 
in^ihe aforementioned player using tie doii)le focus 
lens, a pimfty of focus error signals ^-shaped signals 
by zero-orier spectrum, pseudo spectrum and first- 
order specJtum) are obta^^ed. Acoonfngly. a problem 
that focusing in is achieved by an S-shaped signal 
detected fist arises. In other words, tiiere may be occur 
an erroneous focusing by an improper spectrum. 

SUMMAflnrOFTHE INVENTION 

An otiect of the present invention is to provide an 
optical disc dscriminaling system for an optical disc 
player whftii may properly discriminate a CD and a 
DVD. and select an optimum S-shapad signal in a fbcus 
en^or signal for focusing in. 

Accortfng to the present inventen. there is pro- 
vided a system for discriminating various kinds of opti- 
cal discs wrfvch are different in tNckness. in an optical 
disc player having an optical pickup, comprising focus- 
ing meanssior focusing a laser beam al positions on an 
optical axis of the oplfcal pickup, the number of the posi- 
tions beina con-esponded to the nun*er off kinds of the 
discs, mowng means for moving the focusing means 
along the (Optical axis, photodetector means for receiv- 
ing a laserlbeam reflected from the dESC and for produc- 
ing a focus error signal, detector means for detecting 
the differesce between the locus error signals, caused 
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by the difference in thickness of the discs and the differ- 
ence in focal point of the laser beam, and for discrimi- 
nating the kind of the disc. 

The focusing means comprises a diffractton grating 
and an objective lens. 

The detector means detects the difference in le/el 
of the focus en-or si^al. 

In another aspect of the invention, the detector 
means detects the difference in timing of production of 
the focus error signal,. 

In a further aspect, the detector means detects the 
difference in position-4>f the focusing means when the 
focus error signal is produced. 

These and other objects and features of the present 
invention will become more apparent from the following 
detailed description with reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a block-diagram showing an optical disc 
discriminating system according to the present 
invention; 

Figs. 2a to 2g are. time charts showing signals for 

e)^aining an operation of the system; 

Rg. 3 is a flowchart showing an operation of the 

system; 

Rg. 4 is a block diagram showing an optical disc 
discriminating sy^em employed lor second and 
third embodiments of the present invention; 

V Rgs. 5a and 5b are time charte showing signals for 
explaining operations of the second and third 

..embodiments; ^ 
Rg. 6 is a f towchart showing an operation of the 
second embodiment; 

Rg. 7 is a flowchart showing an operation of the 
third embodiment; and 

Rgs. 8a and 8b are diagrams showing the principle 
of the system using a hotogram element as double 
focus lens. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Refen*ing to Rg. 1 showing a system of a CD/DVD 
player according to the present invention, an optical disc 
20 to be reproduced is mounted on the player and 
rotated by a spindle motor 21 . An optical pidajp 22 has 
a double focus lens which has the same principle as 
Fig. 8a. The pickup 22 emits a laser beam, and pits 
formed on a recording surface of the cfisc 20 is irradi- 
ated with tiie beam for reading information recoided 
with the pits. 

An output signal of the pickup 22 is fed fo a locus 
enor (FE) producing circuit 23. The FE producing circuit 
23 produces a focus error signal. After removing an 
unnecessary signal of a high frequency range from the 
focus error signal, the focus enor signal is applied to a 
peak hoUing circuit 24. The peak hoMing circuit 24 



hokJs the maximum amplitude voltage of the positive 
pole side of ttie focus error signal as a peak voltage at a 
substantially constant value. The peak hokiing circuit 24 
appfies the peak voltage to a mfcrocomputer 25. 

5 The mfcrocomputer 25 produces a reset (RST) sig- 
nal which is applied to the peak hokiing circuit 24 for 
resetting the maximum voltage held in tiie circuit. When 
a ne3ct focus error signal ^ applied to the peak holding 
circuit 24. a maximum amplitude voltage of the positive 

10 pole skie of the next focus error signal is heki as the 
maximum voltage. 

The output signal from tiie pickup 22 is further 
applied to an RFOK producing circuit 37. The RFOK 
producing circuit 37 receives an added signal of a four- 

15 divkjed photodetector. When the added focus signal 
exceeds a predetermined threshold value, the RFOK 
producing circuit 37 produces an RFOK signal whfoh is 
applied to the microcomputer 25. Namely, tiie produc- 
tion of the RFOK signal means the laser beam is 

20 located at a position near focused position. 

The locus en-or signal from the FE producing circuit 
23 is further applied to a focus zerc cross (F2C) produc- 
ing circuit 26. The FZC produdng circuit 26 is a zero 
aoss cortparator comprising an operational amplifier 

25 and produces a focus zero cross detecting signal in the 
fomi of pulses. The production of the FZC signal means 
that the spectrum is focused. The rzC signal is applied 
to the microcomputer 25. 

The focus error signal from the F E producing circuit 

30 23 is also applied to a fixed contact of a loop switch 27. 
The loop switch 27 is operated b^' an FE shunt signal 
from the mfcrocomputer 25. 

A movable contact of the loor> svyjtch 27 is con- 
nected to a focus servo control circuit 28 which is con- 

35 nected to the microcomputer 25. The focus servo 
control circuit 28 is further connected to a focus servo 
coil drive circuit 29 whfch is connected to an actuator 
coil 30. 

When the k>op switch is cfosed (ON-state), a focus 
40 servo k)op comprising the FE producing circuit 23, 
microcomputer 25, focus sen/o control circuit 28, focus 
servo coil drive circuit 29 and actuator coil 30 is closed. 
Thus, the focus error signal is applied to ttie locus servo 
controller 28 for automatically controlling the focus 
45 serva 

When the loop switch 27 is opened (OFF-state), the 
microcomputer 25 operates the focus servo coil drive 
circuit 29 to produce the drive voltage lor driving tfie 
actuator coil 30. Thus, tiie lens in the pickup is moved 
so downward and upward at a predetermined speed for 
discriminating the disc. 

The microcomputer 25 is further connected to a 
RAM 32. a ROM 33 and a motor drive circuit 31. The 
RAM 32 stores data of signals (time and voltage) 
55 detected by circuits, and set values otHained by the 
detected signals. The ROM 33 stores data of set values 
necessary for the system. The motor drive circuit 31 
produces a drive signal tor driving the spindle motor 21 . 

Figs. 2a to 2g show time charts of signals for 
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explaining the operation of the system. As aforemen- 
tioned, the ctouMe focus lens in the pickup 22 has the 
same princple as Rg. 8a. and the spectral ratio of the 
zero-order spectrum and the first-order spectrum is 1 :1 . 
Thus, when the lens is vertically moved, the relationsNp 5 
between the maximum amplrtudes of the S-shaped sig- 
nals of zero-order spectain and first -order spectrum Is 
represented as follows. 

(FED0/FED1)>{FEC0/FEC1) 

where 

FEDO: maximum amplitude voltage of the S-shaped , 

signal of the DVD by the zero-order spectrum 
FED1 : maximum amplitude voltage of the S-shaped 

signal of the DVD by the first-order spectrum is 
FECO: maximum amplitude voltage of the S-shaped . 

signal of the CD by the zero-order spectrum 
FECI : maximum amplitude voltage of the S-shaped 

signal of the CD by the first-order spectrum 

'.'20 

Fig. 2a shows a focus drive voltage SFD for repre- 
sertting a position voltage of the lens. A rtiark UH is the , 
highest position of the lens (the closest position of the , 
lens to the optical disc 20). and a mark UL is the towest 
position of the lens (the farthest position of the lens from . 25 

the disc). r . 

Figs. 2b and 2c show voltages of the focus error 
signals (FE) having S shape for the CD and the DVD, , 
respectively, obtained during the upward and downward 
movements of the lens. A mark TH1 is a threshold of the .30 
voltage stored in the ROM 33 for detecting the S- 
shaped signal. The TH1 is set at least smafler than the 
maximum amplitude voltages obtained by the zero- 
order spectrum of the CD and DVD. The FZC signal is 
produced by comparing with the TH1 . A mark TH2 is a 35 
threshold set to a value between the maximum ampli- 
tude voltage of the S-shaped signal of the CD by the 
first-order spectrum FECI and the maximum amplitude 
voltage of the S-shaped signal of the DVD by the first- 
order spectrum FEDl (FEC1>TH2>FED1). The TH2 is 40 
stored in the ROM 33 or obtained by multiplying the S- 
shaped signal by the zero-order spectrum and a coeffi- 
cient together. In this state. Influence of the reflectance 
of the disc is prevented. 

Fig. 2d shows the zero cross detecting pulse signal 45 
FZC for each of CD and DVD obtained by the FZC pro- 
ducing drcuit 26 when the zero cross of the S-shapod 
signal is detected. 

Fig. 2e shows the reset pulse signal RST for each 
of CD and DVD applied from the microcomputer 25. Fig. so 
2f shows output signals of the peak voltages from the 
peak holding circuit 24 for CD and DVD. A mark VI is a 
waveform and a measured point of the maximum ampli- 
tude voltage of the S-shaped signal by the zero-order 
spectmm. A mark V2 is a waveform and a measured ss 
point of the maximum amplitude voltage of the S- 
shaped signal by the first-order spectrum. 

In Rgs. 2e and 2f, marks T1 and T2 are times 
measured by a timer provkled in the microcomputer 25. 



As shown in Rg, 2e. the time T1 represents the time 
when the peak voltage is reset after the peak voltage of 
tie zeroK)rder spectrum is measured by the FZC 
farmed by the S-shaped signal of the zeroorder spec- 
laim. For example, if the pseudo S-shaped signal is 
large, and if the time is set to the middle between the 
pseudo spectrum and the first-order spectrum after the 
peak voltage is measured to pass the pseudo S-shaped 
signal, the pseudo S-shaped signal is masked. The time 
T2 represents the time passing the first-order spectrum 
from the FZC and measuring the peak voltage of first - 
Older spectrum, or the time until the lens reaches the 
lowest position UL 

Fig. 2g shows the RFOK signal of each of CD and 
DVD. which will be descn*bed hereinafter. 

The operation of the system will be described with 
referenpe to the flowchart of Fig. 3. 

At a step SI. the optica! disc 20 is loaded on the 
disc player. At a step S2. the loop switch 27 is opened 
(OFF-state). and the double focus lens in the pickup 22 
is moved up to the highest position UH. At a step S3, tfie 
peak voltage is reset, and the lens is moved down from 
the highest position UH to the lowest positfon UL at a 
predetermined set speed. During the downward move- 
ment of the lens, the pickup 22 produces the focus en-or 
signal. 

At a step S4, the maximum voltage of the FE of the 
S-shaped signal is monitored by the FZC signal if the 
FE exceeds the threshokJ TH1. When FEsTHI. the 
timer is set at a ^ep S5. At a step S6. the peak voltage 
of the positive pole skJe of the S-shaped signal obtained 
fnt by the peak holding circuit 24 for a predetermined 
time is stored in the RAM 32 as the peak voltage VI. At 
a step S7, a time T measured by the timer is conpared 
wih the set time T1 stored in the ROM 33. If TsTI. the 
rncrocomputer 25 applies the reset signal RST to the 
peak holding circuit 24 for discharging the peak voltage 
VI held therein to t>e zero at a step S8. If not at the step 
S7. the timer Is set until TsTi is obtained. 

At a step S9. the measured time T is compared with 
the set time T2 stored In the ROM 33. If TgT2, when the 
timer counts the time T2 at a step S10. the peak voltage 
hdd in the peak holding drcu'it 24 is stored in the RAM 
32 as the peak voltage V^ AT a step 11, the peak volt- 
age V2 is compared with the threshoW TH2 stored in the 
ROM 33. If V2STH2. it is determined that the disc 20 is 
CD at a step 81 3. If not it s determined that the disc 20 
is DVD at a step S12. 

At a step SI 4. the position of the lens is monitored 
urti SFD^UL When SFD&UL. the timer is reset at a 
step SI 5. At a step SI 6. the lens is moved up. A! a step 
S17, the position of the lens is monitored until SFDsUH. 
VVhen SFD^UH. the lens is moved down at a step SI 8. 
Ata step S19. the S-shaped signal obtained first is mon- 
itored by the FZC until the FE exceeds the threshold 
TH1 . When FEsTHI . and when it is determined that the 
cfisc determined at the step 11 is CD at a step S20. the 
timer is set at a step S21. If the disc is DVD at the step 
S20, the program goes to a step S23. 
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At a step S22. the measured time T is monitored 
until TsTI. When TgTI, the microcomputer 25 is oper- 
ated to dose the loop switch 27 at the step S23. At a 
step S24, when the zero cross signal FZC is produced, 
it is determined that the laser beam is focused. At a step 5 
S25. a series operation'tor disc dscriminatlon is ternth 
nated. 

In the step S11. although the disc is disaiminated 
by V2gTH2, there is another method for disaiminating 
the disc. 

As aforementioned. since 

(FECO/FEC1)<(FED0/FED1). the disc may be discrimi- 
nated by the peak voltages VI and V2 of the peak hold- 
ing circuit 24. tf a certain value p is set to 
(FEC0/FEC1 )<p<(FEP0/FED1), and the disc is disaim- i5 
inated vyith the value p. the disc can be discriminated 
without Influenced by the reflectance of the disc. 

Namely, as shown in Rg. 2f. if the peak voltage of 
the S-shaped signal by the zero-order spectrum is VI 
and the peak voltage of the S-shaped signal tiy the first 20 
-order spectrum is V2. it is distermined whether 
V2Xp>V1 at the step S11. When V2Xp>V1, it is deter- 
mined the disc is CD at the step S1 3. If not. it is deter- 
mined the disc is DVD at the step SI 2. 

Rg. 2g Shows the RFOK signal of each of CD and 2S 
DVD. 

In the embodiment timings for starting the meas- 
urement of times T1 and 12 may be detemiined by the 
RFOK signal, not the FZC of the zeroorder spectaim. 
Furthermore, it is possible to detemnine the timings 30 
when the peak voKage output exceeds the TH1 . 

The lens may be moved from the towest position to 
the highest^ position. In this method, although the S - 
shaped signal becomes the order of first-order spec- 
trum, pseudo spectrum and zero-order spectrum, it is 35 
possible to discriminate the disc in the same manner. 

In the etCNB desaibed embodiment, it is possifc}le 
that when the maximum voltage V2 is detected, it is 
determined that the lens is positioned at the lowermost 
position, or may be moved to the uppermost position. 40 

Although the timing for resetting the focus is set to 
the middle between the pseudo S-shaped signal and 
the S-shaped signal by the first-order spectrum, it is 
possible to reset after the VI is measured if the pseudo 
S-shaped signal is smaH. ^ 

In order to prevent the Influence of the recording 
surface of the disc, the disc may be rotated at a prede- 
termined speed at the step S2. 

Fig. 4 shows a system employed for second and 
third embodiments. In the system, an equalizer (EQ) 34 so 
for conceding the drive voltage applied to the actuator 
coil 30, and a comparator 36 having a reference voltage 
source 35 as a reference voltage for detecting voltage 
are provided, and the peak holding drcutt 24 of the first 
embodiment is omitted. Other structures are the same ss 
as those of the first embodiment, and the same parts 
are klentif ied with the reference numerals as Ftg. 1 . and 
the descriptions thereof are omitted. 

The EQ 34 is operated for linearly holding a rela- 



tionship between the drive voltage of the actuator coil 
30 and the position of the lens. An output voltage of the 
EQ 34 is applied to an input terminal of the comparator 
36 and the other input terminal is corviected to the ref- 
erence voltage source 35. 

Rgs. 5a and 5b show signals for operating the sys- 
tem for second and third embodiments. A mark FD is a 
focus drive voltage of the drive volage of the actuator 
coil 30 converted by the EQ 34. The FD is linearly 
changed with respect to the position voltage SFD. 

in Rg. 5a, if the lens Is further lowered from the 
position where the reference voiage E is obtained, 
times when the S-shaped signals are produced first by 
the pickup 22 by the respective DVD and CD are differ- 
ent from each other. Therefore, a mark TD1 is a detect- 
ing time of the DVD arxi a mark TCI is a detecting time 
of the CD. The detecting times TDl and TGI are stored 
in the ROM 33 as set values. 

in Rg. 5b. the FD produced at the detecting time 
TD1 or TCI is stored in the ROM 33 as a set value. 
Marks El and E2 are voltages thereof. 

The operation of the system off the second embodi- 
ment will be described with refererwe to Rg. 6. 

At a step SI. the disc 20 is foaded on the disc 
player. At a step S2. the lens is nvsved up to the highest 
position UH. At a step S3, the lens is moved down from 
the highest position UH to the kxmesX position UL at a 
predetermined set speed. 

At a step S4. the FD is monitoned, and when FDsE. 
the timer is set at a step S5. At a step S6, an S-shaped 
signal detected first is monitored by the FZC. When 
EFsTHI . the timer is stopped at a step S7. At a step S8. 
the time during the timer is set is stored in the RAM 32. 
At a step S9, the time T is compared to the set time TD1 
stored in the ROM 33. The time T isset to TCI <T<TD1 . 
If TSTD1 . ft is determined that the dtec is DVD at a step 
S10. If not it is detemnined that thedtec is CD at a step 
S11. 

Programs in steps S12 to S23 are the same as 
those in the steps SI 4 to S25 of Rg. 3 of the first 
embodiment Thus, the descriptioras thereof are omit- 
ted. 

The operation of the system dl the third embodi- 
ment will be desaibed with reference to Rg. 7. 

At a step S1 . the disc 20 is ftoaded on the disc 
player. At a step S2. the lens is moMd up to the highest 
position UH. At a step S3, the lens m moved down from 
the highest position UH to the lowest position UL at a 
predetemiined set speed. At a step S4, the S -shaped 
signal obtained first is monitored by the FZC until the FE 
exceeds the threshold TH1. When FEsTHI. the FD Is 
stored in the RAM 32 at a step S5. 

At a step SB. the FD (El or E29 stored in the RAM 
32 is compared with a reference vottage EO stored in the 
ROM 33. The reference voltage EO ns set to the value to 
meet E1<E0<E2. When E(^E1, it is detennined that 
the disc is CD at a step S7. If not. 1 is detennined ttiat 
the disc is DVD at a step S8. 

Programs in steps S9 to S20 aretfie same as those 



9 



EP0813192A1 



10 



in the steps SI 4 to S25 of Rg. 3 of the first embodiment 
Thus, the d^criptions thereof are omitted. 

tn the second and third embodiments, the FZC of 
the zero-order spectrum for monitoring the programs 
may be effective by the RFOK signal shown in Fig. 2g of s 
the first embodiment or by the peak voltage output 
exceeds the TH1. 

As aforementioned, the lens may be moved from 
the lowest position to the highest position. 

The EQ 34 is provided for removing noises of the io 
high frequency range of the focus drive signal. If there is 
no noises, the EQ 34 may be omitted. 

In order to prevent influences of inclination and 
vibration of the disc, the disc may be rotated at a prede- 
termined speed at the step S2. 

In accordance with the present invention, in the first 
embodiment, the objective lens tor focusing the beam 
on the disc is moved from the predetermined position, 
thereby obtain the focus error signal. When the first 
focus error signal appears, the time is measured. When 20 
the time becomes the predetemiined time, the level of 
the focus eiTor signal at the predetemiined time is com- 
pared with a set reference level. Thus, it is possible to 
discriminate CD and DVD, and to focus in the proper S- 
shaped signal in accordance with the level of the focus 2S 
error signal and the measured time. 

Furthermore, in the second and third embodiments, 
when the first focus enor signal appears, the focus drive 
voltage is detected. The detected focus drive voltage is 
conpared with the reference voltage and the time for 30 
detecting the voltage is compared with a reference time. 
Thus, it is possible to discriminate CD and DVD. and to 
locus in the proper S-shaped signal in accordance with 
the focus drive voltage and the measured time. 

While the invention has been described in conjunc- as 
tion with preferred specific embodiment thereof, it wil be 
understood that tNs description is intended to illustrate 
and not limit the scope of the invention, which is def ined 
t>y the following claims. 

40 

Claims 

1. A system for discriminating at least two optical 
discs which are different in tfiickness. in an optical 
cfisc player having an optical pickup (22) coirpris- 45 
ing: 

focusing means (28. 29) for focusing a laser 
beam at positions on an optical axis of the opti- 
cal pickup (22). the number of the positions so 
being corresponded to the number of different 
discs: 

moving means (30) for moving the focusing 
means along the optical axis: 
pholodetector means for receiving a laser 55 
beam reflected from the disc and for producing 
a focus error signal: 

corrputation means (2) for determining the dif- 
ference between the focus error signals. 



caused by the difference in the thickness of the 
discs and the difference in focal point of the 
laser beam, and for disaiminating the kind of 
the disc. 

2. Thesystemaccordingtodaiml wherein the focus- 
ing means (28. 29) connprises a diffraction grating 
and an objective lens. 

3. The system according to daim 1 wherein the com- 
putation means (25) is adapted to determine the 
difference in level of the locus erra signal. 

4. The system according to daim 1 wherein the com- 
putation means (2^ is adapted to determine tiie 
difference in timing of pnxJuction of the focus error 
signal. 

5. The system according to daim 1 wherein tiie com- 
putation means is adapted to determine tiie differ- 
ence in position of tine focusing means when the 
focus error signal is prodkiced. 
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